Supplementary Information 1. Details of the blood and feather models.

Marie Perkins1,2, Iain Stenhouse3,*, Richard B. Lanctot4, Stephen Brown5, Joël Bêty6, Megan Boldenow4, Jenny Cunningham7, Willow English8, River Gates9, Grant Gilchrist10, Marie-Andrée Giroux11, Kirsten Grond12, Brooke Hill13, Eunbi Kwon14, Jean-Francois Lamarre6, David Lank15, Nicolas Lecomte11, David Pavlik16, Jennie Rausch17, Kevin Regan3, Martin Robards18, Sarah T. Saalfeld4, Fletcher Smith19, Paul Smith10, Bradley Wilkinson20, Paul Woodard17, Niladri Basu1

1 Agriculture & Environmental Sciences, McGill University, Montreal, Québec, Canada
2 University of Wisconsin-Stevens Point, Stevens Point, Wisconsin, USA
3 Biodiversity Research Institute, Portland, Maine, USA
4 US Fish and Wildlife Service, Anchorage, Alaska, USA
5 Manomet, Inc., Manomet, Massachusetts, USA
6 Département de biologie and Centre d’études nordiques, Université du Québec à Rimouski, Rimouski, Québec, Canada
7 University of Missouri, Columbia, Missouri, USA
8 Centre for Wildlife Ecology, Simon Fraser University, Burnaby, British Columbia, Canada
9 Audubon Americas – Alaska, Anchorage, Alaska, USA
10 Environment and Climate Change Canada, Ottawa, Ontario, Canada
11 Centre d’Études Nordiques, Department of Biology, Université de Moncton, Moncton, New Brunswick, Canada
12 Department of Biological Sciences, University of Alaska, Anchorage, Alaska, USA
13 Coastal Bend Bays & Estuaries Program, Corpus Christi, Texas, USA
14 Max Planck Institute for Biological Intelligence, Seewiesen, Germany
15 Department of Biological Sciences, Simon Fraser University, British Columbia, Canada
16 Kellogg Biological Station, Michigan State University, Hickory Corners, Michigan, USA
17 Environment and Climate Change Canada, Yellowknife, Northwest Territories, Canada
18 Wildlife Conservation Society, Fairbanks, Alaska, USA
19 Georgia Department of Natural Resources, Brunswick, Georgia, USA
20 Association of Fish & Wildlife Agencies, Washington, DC, USA

*Corresponding Author: iain.stenhouse@briwildlife.org







Blood Hg Concentrations
Variability among species, study sites, and year
We investigated the influence of the three-way interaction term for species, study site, and year on blood Hg concentrations using GML with lognormal distribution. We did not consider the effect of sex in this analysis since the sex sampled varied with species or was unknown for some individuals.
Influence of foraging habitat and study sites
We used GLMM to assess the influence of foraging habitat moisture classification and study site on blood Hg concentrations of Arctic-breeding shorebirds. Using the Laplace Approximation, we fit models with lognormal distribution, since this is a preferred method for modeling mixed effects in non-normal data with small means (means < 5, Bolker et al. 2009). We used the glmer function in package lme4 (Bates et al. 2016) in R (version 3.3.3, R Core Team 2017) to find the best-fitting model. We fit the full model using blood Hg concentration as the dependent variable, with foraging habitat, study site, and the interaction between foraging habitat and study site as fixed factors, and species and year as random factors. 
Influence of capture day and body mass
We also used GLMM to assess the influence of capture day and body mass on blood Hg concentrations using the Laplace Approximation, with lognormal distribution. We fit the full model using blood Hg concentration as the dependent variable, with Julian capture day and body mass as fixed factors, and species and study site as random factors. Since Arctic-breeding shorebirds tend to have low lipid stores during the sampling period, we use body mass as an indicator of body condition (Jacobs et al. 2012). Julian capture day and body mass were tested for collinearity and were not correlated (correlation coefficient < 0.20). 
Influence of sex
We investigated the influence of sex on blood Hg concentrations using only species for which both sexes were sampled and for which we could identify  10 of each (American Golden-Plover, Dunlin, Semipalmated Sandpiper, Western Sandpiper, and Long-billed Dowitcher). We used GLM with blood Hg concentration as the dependent variable and included sex, species, the interaction between sex and species in the full model. 
Influence of flight feather molt in Dunlin
We also investigated the influence of flight feather molt on blood Hg concentrations for Dunlin sampled at Utqiaġvik and Colville River. We used GLM with blood Hg concentration as the dependent factor, with flight feather molt score, study site, sex, and year included as variables in the full model. 
Feather Hg Concentrations
Variability among species, study sites, and year
We investigated the influence of the three-way interaction term for species, study site, and year on feather Hg concentrations using GML with lognormal distribution. We did not consider the effect of sex in this analysis since the sex sampled varied with species or was unknown for some individuals.
Variability between Dunlin subspecies
We sampled body feathers of two subspecies of Dunlin in this study: C. a. arcticola sampled at Utqiaġvik, Ikpikpuk River, and Colville River; and C. a. pacifica sampled at Cape Krusenstern and Nome. These subspecies winter in different regions of the world, with C. a. arcticola wintering in East Asia and C. a. pacifica along the Pacific Coast of North America. We compared feather Hg concentrations between these two subspecies to investigate the influence of wintering region. We used feather Hg concentrations in a GLM that included subspecies, year, sex, and the interaction between sex and subspecies.
Influence of sex
We investigated the influence of sex on feather Hg concentrations using GLM with feather Hg concentration as the dependent variable and included sex, species, the interaction between sex and species in the full model. We included American Golden-Plover, Dunlin, Semipalmated Sandpiper, Western Sandpiper, and Long-billed Dowitcher in this analysis since we were able to identify  10 of each sex for these species.


